Little information is currently available on the molecular mechanisms by which biochemical signals generated at the cell surface are transmitted across the plasma membrane. Membrane proteins that span the lipid bilayer are, however, attractive candidates for informational transfer. Such transmembrane proteins are well-documented in erythrocyte plasma membranes [see review by Steck (1974a) ], but most probably occur in all cell types. They are usually identified by comparative labelling of the external and cytoplasmic membrane surfaces (see, e.g., Reichstein & Blostein, 1975). For erythrocytes, the proteins on the cytoplasmic membrane surface are made available for labelling by the separation of 'inside-out' membrane vesicles (Steck, 19746) . The present communication describes the application of concanavalin A and anti-(lymphocytic) globulin covalently attached to Sepharose 4B to the separation of a fraction of pig lymphocyte plasma membrane, which, according to various criteria, behaves as inside-out vesicles.
(Pharmacia Fine Chemicals, Uppsala, Sweden). Between 30 and 50 % of the membrane protein consistently (12 experiments) passed straight through the column, compared with 90+ 10 % (average of six determinations) when the concanavalin A-Sepharose was replaced by Sepharose. Further, more than 80% of the unbound membrane fraction failed to bind when reapplied to a second column of concanavalin A-Sepharose. A similar fractionation of pig lymphocyte plasma membrane was achieved by using an anti-(pig lymphocyte) serum, which was primarily directed against the lymphocyte surface. Thus a column of the immunoglobulin fraction of the antiserum conjugated to Sepharose failed to bind a similar amount (50 %) of the plasma-membrane preparation as concanavalin A-Sepharose. In addition, the membrane fraction unretarded by concanavalin A-Sepharose passed freely through the anti-(lymphocytic) globulinSepharose column.
There are a number of possible explanations for the above fractionation of pig lymphocyte plasma membrane. The most appealing is based on the supposition that the plasma-membrane preparation exists as right-side-out and inside-out vesicles. In this case, the unretarded membrane fraction would be equated with an inside-out orientation.
Other possibilities, such as the unretarded fraction being deficient in carbohydrate or the external carbohydrate being masked by extraneous protein, are ruled out by a number of arguments. First, the carbohydrate composition, as determined by g.1.c. of the trimetliylsilyl derivatives (Snary et al., 1976) , of the unretarded membrane was not significantly different from that of the total membrane preparation. Second, the polypeptide composition of the unretarded membrane as assessed by polyacrylamide-gel electrophoresis in sodium dodecyl sulphate was identical with that of the whole membrane preparation apart from a band in the position of concanavalin A. Third, the original membrane and the unretarded fraction bound the same amount of 1251-labelled concanavalin A.
Direct evidence in support of the original membrane preparation containing both right-side-out and inside-out vesicles was obtained by using ferritin-concanavalin A as a stain for surface carbohydrate. Thus electron microscopy of the stained membrane revealed both heavily labelled and unlabelled vesicles. In contrast, no labelled vesicles were detected in the unretarded membrane fraction. Other evidence for the unretarded membrane having an inside-out orientation was obtained first by using an antiserum against the unretarded membrane, and secondly by comparing the accessibilities of membrane glycoproteins to digestion by soluble and insoluble trypsin. Thus anti-(unretarded membrane) sera had a negligible agglutination titre (reciprocal of dilution, 2) against whole lymphocytes, but strongly agglutinated the unretarded membrane fraction (titre, 16) even after adsorption with whole lymphocytes. In contrast, the anti-lymphocyte VOl. 4 BIOCHEMICAL SOCIETY TRANSACTIONS serum strongly agglutinated whole lymphocytes (titre, 128), but had a negligible titre (>2) against the unretarded membrane. Soluble trypsin was almost equally effective at releasing carbohydrate from the original plasma membrane and the unretarded fraction, but when immobilized on Sepharose was only 14 %as effective on the unretarded fraction compared with the original membrane.
These results argue strongly in favour of the conclusion that the membrane fraction that was not bound by concanavalin A and anti-(lymphocytic) globulin attached to Sepharose represents inside-out vesicles. It is also evident that the vesicles are permeable to trypsin and concanavalin A but exclude ferritinsoncanavalin A. Although the above approach was developed to probe the molecular structure of the lymphocyte plasma membrane, it appears likely that it will be applicable to the preparation of inside-out plasma-membrane vesicles from most cell types.
